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Prostheses  and implants
Acetabular  bone defects
a  b  s  t  r  a  c  t
Objective: this study aimed to evaluate the ﬁxation of the trabecular metal wedge in patients
undergoing revision of total hip arthroplasty.
Methods: twenty-three cases with minimum grading of Paprosky II-B that were  operated
between  July 2008 and February 2013 were evaluated. These cases were  evaluated based on
radiographs before the operation, immediately after the operation and later on after the
operation.  Loss of ﬁxation was deﬁned as a change in the abduction angle of the component
greater  than 10◦ or any mobilization greater than 6 mm.
Results: it was found that there was 100% ﬁxation of the acetabula after a mean of 29.5
months.  One case underwent removal of the implanted components due to infection.
Conclusions: there is still no consensus regarding the best option for reconstructing hips with
bone loss. However, revision using a trabecular metal wedge has presented excellent short-
and  medium-term results. This qualiﬁes it as an important tool for achieving a ﬁxed and
stable  acetabular component.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda.    
Avaliac¸ão  da  ﬁxac¸ão  da  cunha  de  metal  trabeculado  em  pacientes
submetidos  à  revisão  de  artroplastia  total  de  quadril
r  e  s  u  m  o
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Artroplastia de quadril
Cunha  de metal trabeculado
Próteses  e implantes
Defeitos  ósseos acetabulares
Objetivo: avaliar a ﬁxac¸ão  das cunhas de metral trabeculado (CMT) em pacientes submetidos
à  revisão de artroplastia total de quadril.
Métodos: foram avaliados 23 casos graduados no mínimo como II-B de Paprosky, operados
entre  julho de 2008 e fevereiro de 2013. Os casos foram avaliados com base nas radiograﬁas
pré  e pós-operatórias imediatas e tardias. A perda da ﬁxac¸ão  foi deﬁnida como uma variac¸ão
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do ângulo de abduc¸ão  do componente maior do que 10◦ ou qualquer mobilizac¸ão  maior do
que 6 mm.
Resultados: veriﬁcou-se 100% de ﬁxac¸ão  dos acetábulos após 29,5 meses em média. Um caso
foi submetido à retirada dos componentes implantados por infecc¸ão.
Conclusões:  ainda não há consenso no que diz respeito à melhor opc¸ão  de reconstruc¸ão  do
quadril com perda óssea, porém a revisão com CMT vem apresentando excelentes resultados
em curto e médio prazo. Tal fato a qualiﬁca como uma importante ferramenta na obtenc¸ão
de  um componente acetabular ﬁxo e estável.










































The aim of this study was to assess the ﬁxation of trabecular
metal  wedges in patients who underwent aseptic revision of
total  hip arthroplasty.ntroduction
ear by year, the total number of hip arthroplasty procedures
n  Brazil and worldwide is growing. This is related to the
ood  clinical results obtained through this procedure, which
nvolves  pain relief and a substantial improvement in joint
unction.1
With improvements in the techniques, materials and pros-
heses,  the results obtained have become ever better, both in
uality and in longevity. However, some patients will need
o  undergo revision surgery due to aseptic loosening, insta-
ility,  infection or osteolysis.2 Osteolysis is responsible for
riginating  acetabular defects that make it difﬁcult to achieve
rosthesis  stability during revision surgery. This is the main
hallenge  in this surgery.
Classiﬁcation  of acetabular defects is an important step in
reoperative and intraoperative planning. Paprosky et al.3 pro-
osed three main groups based on osteolysis of the ischium
posterior spine) and the teardrop (medial wall) and the degree
f  upward migration of the acetabulum (acetabular ceiling).
Several  reconstruction strategies have been put forward
or  treating acetabular defects: an implant to keep the cen-
er  of rotation above the anatomical position4; a “jumbo cup”
omponent  (prostheses larger than 65 mm for both genders or
arger than 66 mm for men  and 62 mm for women)5; an oblong
rosthesis; a hemispherical prosthesis in association with a
omologous structural or crushed graft; anti-protrusion rings;
nd  a prosthesis used in association with trabecular metal
edges  (Fig. 1).4–7
Placement of the prosthesis above the original center
f  rotation may  cause alterations to gait biomechanics.8
omologous structural grafts present the potential for dis-
ase  transmission, require tissue bank infrastructure and
resent  preparation difﬁculty and the possibility of reabsorp-
ion.  Oblong components do not always adapt to the defect.
se  of a screen in association with a diced graft is an option
or  young patients for whom it is desirable to improve the
one  stock, but this method presents the same problems as
entioned  above in relation to structural grafts.9
The traditional porous implants made of titanium have
ecome  well established in long-term studies on acetabular
evisions, but a signiﬁcant increase in the failure rate after
he  ﬁrst decade in vivo has been observed.10 In this context,
he  search for long-lasting biological ﬁxation has stimulated
he  use of trabecular metal implants. These implants, which
re  made of the metal tantalum in a carbon skeleton of uni-
orm  porosity, i.e. a structure with physical and mechanicalEditora  Ltda.  
properties similar to those of bone, are characterized by high
porosity  of around 75–80% by volume, in comparison with
30–50%  for porous titanium implants. This architecture pro-
vides  differences in the biomechanical proﬁle of the material,
and  offers a larger area for growth of native bone. This there-
fore  contributes toward increasing the resistance to shearing
at  the prosthesis-bone interface (high coefﬁcient of friction).
These  implants have a coefﬁcient of elasticity close to that of
bone  and lower than that of traditional implants. The greater
stability  has been attributed to the relative elasticity and the
high  coefﬁcient of friction.11 Studies on histological sections
from  the metal-bone interface have also found that there is
a  higher rate of invasive bone growth in the pores of the tra-
becular  metal than in traditional porous implants (Fig. 2).12
In addition to the mechanical advantage, these implants also
present  the possibility of adaptation of their size to the bone
defects  that are found, and do not present any risk of reab-
sorption.
Objective
Este é um artigo Open Access sob a licença de CC BY-NC-NDFig. 1 – Trabecular metal wedge positioned in acetabular
defect.9
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Fig. 2 – Electronic photomicrograph showing the highly
Fig. 3 – Types of wedge available.15 (A) Semicircular; (B)
Loss of ﬁxation of the trabecular metal wedge was deﬁnedporous  structure made of tantalum (www.zimmer.com).
Material  and  methods
The sample was  formed by patients who  underwent hip revi-
sion  arthroplasty due to aseptic failure, between July 2008 and
February  2013. During this period, 425 hip revision arthro-
plasty  procedures were  performed using trabecular metal for
the acetabular component. Of these, 23 patients received a
trabecular  metal wedge.
Trabecular  metal wedges are available in different shapes
and  sizes. They can be divided into three major groups: con-
ventional  semicircular type; spinal or seven-shape supports;
and  chock-shape type.13 In our study, we  only used conven-
tional  semicircular wedges (Fig. 3A–C).
The patients’ mean age was  58 years (range: 39–81 years);
12  were  male (52.2%) and 11 were female (47.8%). The modiﬁed
Kocher-Langenbeck posterolateral access was  used in all the
procedures.
We  used the following parameters for indicating the use
of  a trabecular metal wedge, intraoperatively: lack of coverage
of  the acetabular component greater than 40%14 or situations
in  which stable ﬁxation of the acetabular component was not
achieved  without placement of a wedge.
The evaluation consisted of analyzing anteroposterior
radiographs of the pelvis and lateral radiographs of the oper-
ated  hip. The degree of osseointegration of the acetabular
dome was  ascertained using the classiﬁcation of Moore et al.15Five radiographic parameters were  used: absence of radi-
olucency  lines; presence of superolateral support; medial
stress-shielding; radial trabeculae and inferomedial support.spinal or seven-shaped support; (C) chock-shaped.
Presence of three or more  signs had a positive predictive
value of 96.9%, sensitivity of 89.9% and speciﬁcity of 76.9%
for  osseointegration. These parameters could not be extrap-
olated  to osseointegration of the wedge, as described by
Abolghasemian et al.13radiologically as a change in the abduction angle of the compo-
nent  that was greater than 10◦, or any mobilization in a vertical
or  horizontal direction that was greater than 6 mm.13
r e v b r a s o r t o p . 2 0 1 4
Table 1 – Case distribution in accordance with Paprosky
et  al.3












































of  97.3% over a 60-month period. Borland et al. reported aNo. of cases – – 5 1 10 7
% – – 21.7 4.3 43.5 30.5
We  compared the position of the center of hip rotation from
efore  to after the operation and measured this in relation to
he contralateral hip.
The postoperative rehabilitation consisted of partial
eight-bearing with the aid of crutches for eight to twelve
eeks.  Consultations were provided after two weeks, one
onth,  three months, six months and yearly thereafter. All the
atients  received drug prophylaxis for deep vein thrombosis
sing  low molecular weight heparin for 30 days.
Statistical analysis was  performed using the Microsoft
fﬁce Excel 2010 software. The data were  analyzed using Stu-
ent’s  t test and ﬁndings with a p-value <0.05 were taken to
e  signiﬁcant. Kaplan–Meier survival analysis was  performed
ith  a 95% conﬁdence interval in order to investigate the
urvival  of the implant, using the cutoff point of the need
or  another revision and failure according to radiographic
riteria.
esults
he acetabular defects were  classiﬁed in accordance with
aprosky  et al.,3 as indicated in Table 1.
The  mean size of the acetabular domes was  56 mm (range:
8–68  mm).  The total number of trabecular metal wedges used
as  23 (all of them of the conventional type), ranging in thick-
ess  from 10 to 30 mm and in diameter from 48 to 62 mm.
one  of the patients needed more  than one wedge. The mean
umber  of screws used in each wedge was  1.7 (range: 1–2). All
he  inserts used were  made of polyethylene and no constrict-
ng  liners were  used. The number of liners used depended on
he  diameter of the head: thus, ﬁve liners were used for head
8  and 18 for head 32.
The  radiographic analysis did not show any signs of aseptic
oosening in any of the cases. There was  one case of infection,
ut  without clinical or radiographic signs of septic loosen-
ng.  Culturing performed during the operation was  negative
nd  the ultrasensitive C-reactive protein (CRP) value before
he  operation was  0.6 (normal <5.0). Three months after the
peration,  this case presented clinical and laboratory signs of
nfection,  and the implant was  removed. At the time of remov-
ng  the implants, the wedge was  seen to be ﬁxed. Currently,
his  patient still does not have a hip prosthesis, but also does
ot  have any signs of active infection.
The mean number of surgical procedures performed before
lacement  of the wedges was  1.5 (range: 1–4). The time that
ad  elapsed from the last surgery until placement of the
edge  was  15.5 years (range: 1–31). The mean preoperative
RP value was  3.64 (range: 0.32–5.0).
The survival rate found using Kaplan–Meier survival anal-
sis  was  90.9% after 28 months. The component ﬁxation rate
as  100% after a mean follow-up of 29.5 months, since none
f  the cases presented any clinical or radiographic signs of;4 9(4):364–369  367
loosening. All the acetabular domes presented three or more
signs  of ﬁxation, in accordance with the criteria of Moore
et  al.15
We  used the score of D’Aubigné and Postel16 to make
clinical comparisons between the results. The mean preop-
erative  score was  6.65 points (range: 4–10) and this increased
after  the operation to 15.96 points (range: 13–18). This differ-
ence  was  statistically signiﬁcant, according to Student’s t  test
(p  < 0.0001).
The capacity for restoration of the normal center of rota-
tion  in the revised hip was measured. Five hips were  removed
from  this analysis of the data because the contralateral hip had
previously  undergone arthroplasty. Before the operation, the
center  of rotation was found to be high (>35 mm)  in 10 of the 18
hips  (55.5%), with a mean distance of 32 mm (range: 5–56 mm)
above  the center of rotation of the contralateral side. After
the  operation, the mean decreased to 14 mm (range: 0–31 mm),
which  was a statistically signiﬁcant difference (p = 0.0001), and
none  of the hips continued to present a high center of rotation.
There  was a mean improvement in the location of the center
of  rotation of 17 mm (range: 0–54 mm).
Discussion
Revision of the acetabular component is a complex and
laborious stage in hip arthroplasty revision. Several factors
contribute toward this difﬁculty, such as bone defects, which
are  often underestimated before the operation, and the mod-
iﬁed  surgical anatomy of the hip.17
Type I and II defects present good long-term results when
treated  using non-structural grafts.18 On the other hand, type
III  lesions, which are characterized by signiﬁcant bone loss,
require  reconstruction that will provide greater stability for
the  implant. For this, structural grafts, reinforcement rings,
oblong  prostheses or trabecular metal wedges can be used.19
Reconstruction using a structural graft together with a
cemented  acetabular component has shown poor clinical
results.20 Anti-protrusion rings present high complication
rates because of the complexity of the reconstruction, biome-
chanical  stability and material used.9 Weeden and Schmidt21
reported that they obtained satisfactory results in smaller
defects,  but that as the defects became more  severe, the tradi-
tional  implants tended to fail. For type IIIA defects, Del Gaizo
et  al.22 recommended that allogeneic structural grafts should
only  be used for very young patients, who would require new
revisions  in order to improve the bone stock.
Trabecular metal wedges have been presenting encourag-
ing  results, according to the latest published data. In 23 hips
with  type 111A and IIIB defects, Lingaraj et al.23 observed
that 95.6% of the implants remained ﬁxed after 41 months.
In  43 patients with type 111A and IIIB defects, Weeden and
Schmidt21 found a 98% success rate over a period of 2.8 years.
In  23 hips followed up for 35 months, Flecher et al.24 did not
observe  any loss of ﬁxation of the acetabular components. In
37 cases of type IIIA defects, Del Gaizo et al.22 reported survival
25wedge  incorporation rate of 100% among 24 cases over a ﬁve-
year  period. Among 38 patients with type IIIA and IIIB defects
who  were  followed up for 25 months, Hasart et al.26 reported
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that two cases required revision due to loosening or migra-
tion.  In 34 patients with defects ranging from type IIA to type
IIIB  who were followed up for 24 months, Siegmeth et al.27
reported survival of 94.11%. Sporer and Paprosky28 published
a  series of 28 patients with type IIIA defects and follow-up of
37  months, who  presented survival of 96.5%.
An increase in the score of D’Aubigné and Postel16 has also
been  reported by other authors. Among 24 cases in which tra-
becular  metal wedges were used in association with cemented
acetabula, which were followed up for ﬁve years, Borland
et  al.25 reported that there were improvements in the WOMAC
and  SF-36 functional scores (p < 0.005). In 37 patients, Del Gaizo
et  al.22 reported that there was  an improvement in the Harris
Hip  Score from 33.0 to 81.5 points. Among 38 patients with
type  IIIA and IIIB defects who  were followed up for 25 months,
Hasart  et al.26 observed that the Merle d’Aubigné functional
score increased from 6 to 13 points and the Harris Hip Score
from  29 to 79 points.
We  showed a vertical improvement in the center of rota-
tion  from 32 mm to 14.6 mm.  Before the operation, 72.2% of
the  hips presented a center with a difference greater than
20  mm,  while this was  seen in only 33.3% after the operation.
Biomechanical studies8 have shown that an upward displace-
ment  of the center of rotation by not more  than 20 mm did
not  affect the gait or abductor musculature. Abolghasemian
et  al.13 reported that there was  an improvement in the loca-
tion  of the center of rotation in 79.4% of the hips. Their mean
correction  was  9.9 mm.  In our study, the mean correction was
17  mm.  Hasart et al.26 reported that there was  an improve-
ment in the center of rotation of the hip from 35 mm (range:
16–55  mm)  to 14 mm (range: 5–27). Siegmeth et al.27 reported
that  there was  an improvement in the center of rotation
from  50 mm to 28 mm.  Only three of their 33 patients contin-
ued  to present a high center of rotation after the operation,
whereas 30 had shown this before the revision surgery. In
our  sample, none of our patients persisted with a high hip
center.
The  complication rate in our study was 4.1% (one case
of  infection). Del Gaizo et al.22 reported a complication rate
of  21.6%, which was  in line with other long-term studies on
outcomes  from complex revisions of total hip arthroplasty.
Among 97 revision surgery procedures, Van Kleunen et al.17
reported an infection rate of 8.2%.
Trabecular metal wedges have the advantage of being a
modular  system that is technically simpler, quickly imple-
mented  and without any potential for reabsorption. It also
avoids  the morbidity caused by graft removal for recon-
struction. The microporosity of the material favors biological
ﬁxation  of the implant and feeds the expectation of achieving
long-lasting stability.29
Among the disadvantages observed, we can cite the poten-
tial  for generating debris at the wedge/cement/acetabulum
interface, high cost, incapacity to restore the bone stock for
future  revisions and lack of long-term data.19Conclusion
Trabecular metal wedges have been shown to be a promising
option  for managing severe acetabular defects. They present
11 4;4 9(4):364–369
long survival over the short to medium term, but long-term
follow-up is needed in order to be able to deﬁne the true role
of  this technology in relation to the traditional options for
reconstruction.
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